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Pressure-working Processes (Cont. ) gov /3368 


effect of dimensions and form of the deformed are&. 
Equations expressing this relationship are derived. 


Persiyantsev, v. A., Candidate of Technical Sciences, 
Docent. Dependence of Resistance to Deformation on De- 
formation Speed. 
The author analyzes the unexplored field of re- 
sistance to deformation in high-speed hot forging. 
Certain principles of such dependence are deduced 
on the basis of analogy with cold-stamping practices. 


128 


Shekhter, V. Ya.» Candidate of Technical Sciences. Appli- 
eation of the Theory of Actual Stress Ourves to Various 
Temperature Conditions of Deformation 146 
This theory, thus far applicable only to cold de- 
formation, 18 analyzed for possible application 


Protopopov, 9. V., Engineer. Investigation into the 
Practice of Upsetting Pipe Stock. 155 
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The article 1s divided into three sections: problem 
of stress, problem of stability, and experimental 
results. The article analyzes the process of defor- 
mation of stock in the press and derives formulas 
for press force. 


_ Orlov, P. K., Candidate of Technical Sciences. Experimental 
Investigation of the Formation of Flow Lines in Cold Stamped 
and Drawn Body Sections of Automobiles: 

. fhe article covers the surface layer of sheets, for- 
mation of flow lines a8 @ result of elongation stress, 
flow lines in deep drawing, and flow lines in cold- 
worked parts. 


Polyakov, I. 3., Engineer. Aspects of Rapid Heating of 
Forging Blanks 
The author discusses and evaluates five methods of 
heating: rapid heating in a flame furnace, induc- 
tion heating, arc-furnace heating, heating in an 
electrolyte, and heating in molten glass. No definite 
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conclusions as to economic advantages of any of these 
methods are drawn. 
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ppe 999 - 1006 


' PERIODICAL: 


TEXF: The method of ¢ 
racteristica from test results, is spe 
(Gost 3565-56) The authorst method of 

characteristics of ateel in torsion teating without the conventional 
complicated and. time-consuming graphical differentiation (Ref +5)» is 
degcribed in the present paper. Figet shows the solidification curves 
calculated from formule (2): v= tf & in(y/r,) (where t+ denotes the 
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AUTHOR: | Koritsyn, IeAe, Doctor of Technical 
: Selences, o r 
‘TITLEr ot ‘High-speed loading in stamping 
fp BERTODECALE Vastnik’ mashinostroyentys, no. 12, 
: 4962, 54 - 61 


= TEXT s This is a review of the main problens 
in the development of high-speed loading in stamping techniques. 
It takes into account results of recent ‘research in this field 
published in the Soviet-bloc and in the West and also refers 
| to certain practical achievements attained in various factories 
q and workshops. The following points are diacussed in detail¢ ee 
the effect of the speed factor on resiatance to deformation 
in hot and cold stamping; speed of Clow of metal at various 
points of the deformation area; the effect of the rate of 
1 deformation on heat generation; the effect of high-speed 
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{Fundamentals of the design of sheet-metal stamping shops} 


Osnovy preektirovaniia taekhov listovoei shtampovki. Mo- 
akva, "Mashinostroenie,” 1964. 306 p. (MIRA 17:4) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011373 


STORIES RAY 


=) 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


= TEA ae 


pices it 


|“ ACCESSION Mts, APLOR62U7 s/0122/64/000/033/0056/0062 


_ RUTHORS « (Doctor of tachnical scionces, Profescor); Lubyanskiy, 
Yu. I. (Engineor 


TITLE: Deformation of metals with electric spark dischargas in a liquid 
SOURCE: Vaectnik mashinestroyentya, no. 3, 1964, 56-61 


TOPIC TAGS: clectric¢ discharge, metal forming, blast forming, wotal sheet 
forning : ' 


ABSTRACT: The use of electric discharsas in a liquid to form motal parts by a 
methed shown schematically inFig., 2 on the Enclosure was investizated. An RG 
circuit is used to discharge electric onargy into a fluid (during a character- 
istic timo T = RC), causing a shock wave which deforms the metal blank into ‘he 
die. . Tha amount of energy imparted to tho shack wave depends upon tho circuits 
used and. the distance and geonetry of the electrodes. An overall officicicy of 
30% can be achieved. It has been found that the positive olectroda shoul’ bo 
conical and grounded while the negative electrode should have a comparatively 
large area and should be connected to tie negative terminal of the energy supply. 
-It was also determined that an optimum voltage exists for best results with a 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011373 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137: 
pA [RS ates 2 ERAT ep AURA SSE) Bae rein ge oe 33 53 EAE DD es ws 


[ee 2 soe 2 SPE gE ee Eis OS ee TEP cnr ee 


ACCESSION Fits AP4026247 


given discharge enorgy. For the intornediate energy range (1250-7200 joules) the 
optimun voltage waa found experimentally as 30‘ky. Tho relation ri ‘ o 

=K — ys 
; «R ; 


was also established for a disk. Hore d = deformation of sample, K = coefficient 
which depends on the electrode separation and material, D = die diameter, t = 
sample thickness, R = distance betwoon arc and die, W = energy released during 
discharge. The use of this method to produce various cylindrical shapes is also 
Giscussed. Orig. art. has: 6 figures and 1} formula. 
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(MIRA 1921) 
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AUTHORS: Noriteyi, Te he (Doctor of technical sciences, Profeasor); Golovin, V. A. ; 
(Candidate of tectinical sciences, Dacent); Bukin-Batyrev, I. K. (Engineer) . 
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‘| GITLS: Increasing the extrudability of structural carton steels for cold extrusion 
SOURCE: Vestnik mashinostroyentya, no. 1, 1967, 54-57 
TOPIC TAGS: metal extrusion, carhon steel, plastic deformation, ferrite, pearlite, 


annealing, hardneas, metal heat treatment/ 10 carbon steel, 20 carbon steel, 35 i 
; carbon steel, 45 carbon steel | 


ASSTIACT: This work establishes a quantitative relationship between the conditions of 
preliminary heat treatment of blanks and the cold extrudability of the most Widely _ 
used structural carbon steels 10, 20, 35, and 45. The low-carbon steels (10, 20) were | 

| Subjected to subcritical and supercritical annealing. The high-carbon steels (35, 45): 
Were subjected to cyclic annealing and to other combined treatuents. The tests of 10 
steel showed that,' ijn the presence of no pean rt (740--760C), cyclic (4 cycles fro 


650 to 760C) and high-temperature (1050C annealing, strong grain growth accurred, 
which reduced the hardness (ace Fig. 1). It was established that the maximum increase 
in extrudability ie achieved for 10 steel with supercritical annealing, for 20 steel 
with normalisation and annealing, and for 35 and 45 steels with cyclic annealing and 
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Fig. 1. Curves of hardening ~ 
of 10 (a) and 20 (b) steel as 
& function of heat treatuent 
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with normalization and annealing. The obtained results can aerve as starting data for) 
| | calculating the loade on tools and for selecting heat treatment conditions. Orig. 
art. has: 2 graphe and 3 tables. . , 
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INVERTOR: Noriteyn, TeAe; Lubyanekiy, Yu.t. 


ORG: none 
TITLE: Die-forging press. Class 58, No. 190212 


SOURCE: Izobreteniya, promyshlennyye obrartsy, tovarnyye tnaki, no. l, 
1967, 136 


TOPIC TAGS: high energy rate forging, electrohydraulic forging, 
electrohydraulic forging press, explosive forming 


ABSTRACT: 


‘This Author Certificate introduces a pulsed-action electrohydraulic forging 
:preas. To make poastble simultaneous applicatfog of a static: preseure, the 
table of the preas can be moved up and dowt bya hydraulic drive. {ov} 
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1, Predsadatel’ retochego komiteta Chusovskogo lespromkhosa. 
(Pern Province--Lumbering) 
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1. Ig Respublikanskogo nauchno-metodicheskogo byuro sanitarnoy 
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Equal possibilities but different results. Okhr. truda i 
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TITLE: ° A aystem of automatic transmitter tuning using an 


automatic optimizer 


PERIODICAL: Referativnyy zhurnal, Avtomatika 4 radioelektronika, 
no. 12, 1962, 73, abstract 12-7-145 zh (In collection: 
pO trea regulirovaniye i upr., Me, AN SSSR, 1962, 
144-153 


TEXT: A system of automatic transmitter tuning has been developed 

and tested in which the output stage ig tuned to resonance automa- 

tically from the cathode current minimum and at the same time the 
coupling to the antenna is adjusted automatically: to maintain this , x 
current at a given level. For preliminary coarse tuning of the : . 
transmitter, the system contains a unit for selecting the drive 

stage and a unit for coarse tuning to resonance. The time for 

tuning the tranamitter is 10 - 2) sec and the accuracy of maintain- 


__-ing the cathode current minimum is 0:5%.:After tuning, the systen 
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hunts about the minimum point because of noise, with a period of 
10 - 25 sec. For accurate tuning to resonance, & single-channel x 
nuise rejecting automatic proportion:.1-action optimizer is used 
which seeks the external value of the controlled parameter by se- 
quential steps. fhe adjustment of the antenna coupling is carried 
out by a very simple three-position regulator with a zone of in- 
sensitivity. A theoretical analysis is carried out to select the 
parameters for the optimizer, taking into account the effect .of' 
noise on the operation of its integrator. An intense 50 c/s back-~ 

round has no effect on the stability of the system. 2 references. 
/“abstracter's note: Complete translation. 7 
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‘| TITLE: Application of the 
adaptive simulator 


| SOURCE: Avtomatika { telemekhanika, y. 26, no. 7, 1965, 1216-1222 


_| TOPIC TAGS: control simulator, adaptive control simulator elf 


a pee A linear controlled simulator (see Enclosure 1) ig considered whose! - - 
i tranefer-function coefficients can be changed by applying external signals, 
"| Variable resistors are represented by blocks ap, a4 4... bo, ba eee. and are 
numerically equal to the coefficients of this transfer function: 


- we —_ Pot bp + bap? +} bap 
: Oe aE ap bane Eee The coefficients ay, by are to be set in such a way: ., 
ithat a specifled output signal y(t) is Produced as a response toa specified input 
| signal f(t). | In order to avoid successive differentiating (inacceptable for | 
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: Successive integration ‘of the functions of the above type combined with some 
 } simplifying mathematical techniques results in Successive approximations to the. a 
-_,@xact solution, An idea and a block diagrarn of a physical realization ofthe above; 
_ simulator are given. "'Thia work arose as a result of an analysia of an eee oe oe 
experimental determination of Mnear-plant parameters conducted in IAT (TK). 
jointly with V. D. Spiridono »'' Orig, art. has: 2 figures and 18 formulas, | jj) | 
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TITLE: Widekand amplifier with a semiconductor modulator-demodulator channel 
SOURCE: Priborostroyeniye, no. 6, 1966, 13-16 
TOPIC TAGS: wideband transmission, dc amplifier, junction diode 


ABSTRACT: The authors discuss the development of an amplifier system which can be us- 
ed as a control clement for guided models. The requirements of high grain, and stable 
wideband amplification of control signals are met through the use of semiconductor ele 
ments and a modulation-demodulation tachnique within the amplifier. The modulatar- 
-demodulator channel is solid state, the dc amplifier uses tubes. A block diagram of 
the system is shawn in figure 1. The design of the modulator is based on the nonline- 
ar voltage dependent junction capacitance of special pn diodes (varicaps). Principles 
of operation, characteristics, and specifications are outlined. The demodulator con- |-— 
verts the amplitude variations of the input signal into pulse-width variations of a 
100Khz rectangular wave carrier signal, using variable storage time of carriers in 
transistore. The average of the demodulator pulses is then taken. Waveforms illustrat 
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Fig. 1. l--modulator; 2--transistor am- 
: plifier; 3--demadulator; 4, 5, 6--de an- 
bm ee ee -l . plifiers 


. ing the Saedien a of the demodulator are included. The schematic diagram of the modu- 
Paton denogulatee channel is shown in figure 2. The averaged demodulator output is 


Fig. 2. Dy ,-Dy--diodes of type D808; 
- Dg and De--type DLOY; D7--type D813. 
C}-Cg=33,000 pf. 
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fed into a dc amplifier using electron tubes. The output voltege from the dc ampli- 
fier can be made to vary between -100 and #100 volts. The overall amplification fac~ 
tor of the total auplifier system is 107 at de and greater than 100 at 160Khz. The 
modulator-demodulator channel increases the system gain by a factor of more than 1000. 
Because of the careful design, no special temperature compensation circuits are re- 
quired, yet the system performs as specified over a temperature range of 10-66°C. 

Yu. N. Viadimirov, Yu. A. Kel'nikov, and V. HM. Nesterova took part in the development 
of the device. Orig. art. has: 7 figures, 1 taple. (14) 
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TITLE: Self-adjusting models and their potential uses 


SOURCE: Moaacow. Institut avtomatikt £ telemekhanifci, Samoobuchayushchiyesya 


avtomaticheakiye siotemy (Self-inatcucting automatic systems). Mascaw, Exzd-vo 
Nauka, 1966, 291-303 


TOPIC TAGS: linear automatic control, nonlinear automatic control, self organizing 
syatem 


ABSTRACT: This report deals with work conducted in the Laboratory of Self-Adjusting 
Systems of the Institute of Automation and Remote Control (laboratoriya samonastrai- 
vayushchikhsya sistem Instituta avtomatiki 1 telemekhaniki) since 1958 and gives the 
state of this work, evaluates it, and discusses future prospects. The author differ- 
entiates the commonly synonymous terms "self-adjusting" and “controllable” model; the 
latter is any mades whose parameters may.change under the action of external signals 
regardless of method, purpose, or even existence of thia action; the former involves 
a “controllable” madel with goal-directed change determined by some criterion. These 
concepts are defined in detail in 21 block diagrams and component schematics, with 
great attention to linear and nonlinear controllable models. All controllable modele 
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‘ |may be used for problems with or without a standard, f.e., which respectively have « 

‘| device whoge output: signal is the ideal which the controlled model must approach, or 
whose criterfon of quality must be found by a more complex methed. The former type of 
problem is best reaearched at the present time. The practical design of controllable 
models fs alao far advanced, both Linear and nonlinear, 46 fa also theoretical work. 
Definite succesa has been obtained in applying controlled models to apecific problems. 
Combining the controllable model with an automatic optimizer gives prospecte for as 
stable, efficfent, continuous, and automatic search. Orig. art. has: 13 foraules and 
11 figures. 
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AUZHORS : Norkin, K.M., and Spetstsi, GN. 
pili snare) ON 
TITLE: fhe order in which components of the complex gaseous 


mixtures burn out during combustion 


PERICDICAL: Referativnyy zhurnal, Mekhanike, no. 3, 1962, 100, 
abstract 33649 (Sb. 5-ye Vses. soveshchaniye po teorii 
goreniya. Ve 1, He, 1960, 160 - 162) 


TEXT: whe purpose of this investigation was to confirm, experinen- 
tally, that amounts of reactants influence chemical relationships. 
Conbustion of water-gas and natural gas was studied by the method 
of separated double-cone flane. ‘It was found that increase in the 
air input increases the combustibility of hydrogen. Combustibili- 
ties of methene and CO were compared, the order of burning-out was 
established and the experimental set-up was described. [Abstractors 
note: Complete translation]. 


Card 1/1 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011373 


"APPROVED FOR RELEASE: Tuesday, August 01, 200 CIA-RDP86-00513R001137: 


fe, Ria? Teri ere ene RAAT S PETE CEA Siac A BLS SIN SER eB a eof Neg a Nim ce ee EE REE ER 


eT aee 


ACC NR AP6030573 ~~ SOURCE CODE: UR 
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TITLE: Memory PE Class 21, No. 184935 

SOURCE: Izobreteniya, promyshlennyye obraztsy, tovamyye znaki, no. 16, 1966, 55 
TOPIC TAGS: computer memory, computer storage device 

ABSTRACT: ‘This Author Certificate introduces @ word-organized memory consisting 
of multiaperture ferrite plates, end a magnetic decoder with transformers using 
maltisperture ferrite plates (see Fig. 1). To increase both the speed and capacity 
Fig. 1. Memory device 


1 - Ferrite plate; 2 - diode matrix; 
3 - bias winding; & - excitation winding; 
5 ~ output winding; 6 ~ printed winding. 
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and to reduce the required power, the magnetic decoder contains @ diode matrix of 
integral planar structures with anumber of p-n junctions equal, to the number of 
addresses in the device. Orig. art, has: 1 figure. . [sR] 
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(Dissertation for the Degree of Bachelor of Physicomathematical Sciences) 
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) 16(1) 
AUTHOR: Norkin, 3.3. gov /155-58-2-15/47 


TITLEs ~pycfilation Theorens of the Type of Sturm for 2 Second Order 
Differential Equation With @ Retarding Argument (Ostaillyataionnyye 
teoremy tipa Shterme élya aéifferentaieal 'nogo urayvnentya vtorogo 

poryadke s zepazdyvayushchia arguaentom) 


PERIODICAL: Nauchnyye doklady vysshey ghkoly. Firiko-matematichesklye neuki, 
1958, Ne 2, pp 76-60(USSR) 
ABSTRACT: Given the boundary value provlen 
y*(x) ¢ry(z) + W(z)¥(x-A()) = 0 
(1) y(0) = y(®&) = 0 
y(x-Ax}=0 if xr-Ax<0. 
Let the functions W(x) end Ax 70 be continuous on [0, ], let A 
be a real parameter Let Ky = mex u(x)! and 
[o x] 
2 2 2 
Ae ele): 
ars Vora TE" 3 
Theorem: The eigenvalues of (1) lying on the half line ZA, 
card 1/2 
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Oscillation Theorema of the Type of Sturm for @ Second s0¥/155-58-2-15/47 
‘ Order Differential Equation With a Retarding Argument 


form an unlimitedly increasing sequence aye Ages ere Agep’ oe 
The eigenfunction corresponding to the eigenvalue Ayep has 


exactly Nep zeros on (0,1). 
Several conclusions of the theorem ere given. 
There are 2 Soviet references. 


ASSOCIATION: Moskovsakiy Torfyanoy institut (Moscow Peat Institute) 
_ SUBMITTED: December 15, 1957 
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WORKIN, S.Be 
a Using the method of manante for calculotine the eigenvalues and oigen- 
functions of a homogensous boundary value problen oy a a 
nt. Nauch.dokl.vys.shkoly; fiz.-mat.nauci no.5: 0~%6 . 
met ‘ ies : (MERA 12:7) 
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“gpmgons =| Workin, $<Br | sov/140-58-6~20/27 
TITLE: On a Boundary Yalue Problem of the Type of Sturm-Liouville for 4 
Second Order Differential Equation With a Retarding Argument 
(0 krayevoy cadache tips shturma-Liuvillye dlya differenteiel noge 
urawneniya vtorogo poryadica § gapazcyveyushchia argumentom) 


PERIODICAL: Izvestiya vysshikh uchebnytch cavedenty .Matematike, 1958, Kr 6, 
pp 203-214 (ussB) 


ABSTRACT: The author investigates the boundary value problem 
g(x) +Ay¥(x) + u(x)y(x- &(x)) = 0 
y(0)cosx+ y'(O)sinot = 0» y(t)cosh sy'()sinb= 0 
y(x-A(x))= y(0) (x= A(x)), tf x- B(x) <0 


where K(x) and 4(x)70 sre continuous functions on jo, 2, 
Ais a real parameter, and & are real numbers, ¥\< is @ 
function continuous for x£0, $(0) = 1. It is shown that the 
problem has infinitely many positive eigenvalues all being 
simple. If a is a positive integer and suffictently large, then 


in the neighborhood of every n= (if sine? 0, sin ¢ 0 or 
sings 0, sinf= 0) and every (a «4 y2 (if sina? 0, sinf= ) 
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On a Boundary Value Problem of the Type of Sturm-Liouville soV¥/ 140-58-6-20/27 
for a Second Order Differential Equation With a Retarding 
Argument 


or sine= 0, sin @?¢ QO) respectively, there lies one and only 
One eigenvalue. Under some further assumptions (bounded K'(x), 
A(x) etc.), for every considered case the author gives very 
exact asymptotic expansions for the eigenvalues. The expansions 
depend on A(x). 

There are 7 references, 6 of which are Soviet, and 1 Roumanien. 


ASSOCIATION: Moakovekiy torfyanoy institut (Koscow Peat Institute) 
SUBMITTED: December 16, 1957 
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Norkin, 5B. (Koscow) 39-45-1-5/6 


On Periodic Solutions of Linear Homogeneous Differentiel 

Equations of Second Order With Legging Argument (0 periodi- 

cheskikh resheniyakh lineynogo odnoradnogo differentsial ‘nogo 
~ ypayneniya vtorogo poryadka s rapardyyayushchia ~ argumentom) 


PERIODICAL: Matematicheskiy Sbornik, 1958, Vol 45, Hr 1, pp 11-104 (USSB) 
ABSTRACTs The author considers the equation 
y(z) + 2pey"(z) + vale) © 2(x)z(z- A(z) = 0 


in which T(x) and 4&(x)%O ere continuous periodic functions 
with the period f , where x -A(x)%0 . General conditions 

for the existence of periodic solutions are given, in parti- , 
cular the periodic solution which satisfies the initial con- 
éitions (0) =0, ¥5(0) «1 is exactly investigated ac to 


existence and stability. 37 theorems and auxiliary theorems 
are proved. In the manuscript the author took into account 
remarks of A.D. Myshkis and LeE. El'egol'ts. There are 

Card 1/1 § Soviet references. 
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Asymptotic behavior of oscillating solutions to a Linear homc~ 
geneous differential equation of the second order with @ re- 
tarding srguuent. Mauch.dokl.vys.shkoly; fis. -metenauki 10.) 
4B56 ‘59. (MERA 1326) 


L, Kalfininekiy torfyanoy institut. 
(Differential equations, Linear) 
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69478 
[34/00 | _ 3/055/59/000/05/011/020 
AUTHOR: Norkin, S. B. 3 : \9 


TITLE: ~On Periodic ‘Motions of a Class of Oscillation Systems With 
Lagging Forces ; 


PERIODICAL: Vestnik Hoskovskogo universiteta. Seriya matematiki, 
mekhaniki, astronomii, fiziki, khimii, 1959, Ro. 5s, 
pp. 109 - 121 ; 

TEXT: The author considers the ‘system 

(a) x(t) + 2eex'(t) + Px(t) + T(t) x (t- A(t)) = O% 

where T(t), 4 (t) are nonnegative and continuous on [0,%), 

mt+) = g(t). The delay A (t) is defined by @ gix-limbed polygo- 

nal line (a similar equation was considered by K. F. Teodorchik 

(Ref.2) for constant & (t)). The author gives conditions under 

which (A) possesses exactly one periodic’ solution for given, initial 

conditions. Some further related results are given. There are 3 

theorems and 5 lemmate. : i f 
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69478 


8/055/59/000/05/011/020 
On Periodic Motions of a Class of Oscillation Systems With Legging 
Forces 


The author mentions A. D. Myshkis. 
There are 2 figures, and 7 Soviet references. ng 
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16(1) 
AUTHOR: Rorkin,S.B. sov/42-14-1-16/27 
q Sean eel 
7 TITLE: On the Solutions of a Homogeneous Second Order Linear 


Differential Equation With a Retarding Argument (0 resheniyakh 
lineynogo odnorodnogo differentsial 'nogo uravneniya ¥torego 


poryadke 8. zapazdyvayushobim.argumentam) 
PERIODICAL: Uspekhi matematicheskikh nauk, 1959, Vol 14,Nr 1,pp 499-206(USSR) 
ABSTRACT: The author considers the equation 


y"(x)4u(x)y(x) + M(x)y(x-A(x)) = 0 
where M(x), N(x), A(x)z%0 are continuous on [A,B),-w<4<B<@ - 
The author establishes the initial value problem y(A) = Yo» 


y'(A) = ¥,'s y(x- A(x) =v, P(x-Ax)s if x-Z(x) <A, P(A) = 4s 


#@(x)-continuous, and investigates its solutions. Basing on the 
general results of Myshkis / Ref as the author obtains & series 
of theorems on the linear independence of two s2lutions, the 
distribution of zeros of several solutions, etc. 14 theorems 
and 3 lemmas are given altogether. 
There are 2 Soviet refererces. 
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"On the periodic movements of the clezs of oscillation systems with 
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Paper pregented at the Intl. Symposium on Nonlinear Vibrations, Kiev, USSR, 
9-19 Sep 61 


Moscow Lumber ihgineering Institute 
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8/042/61/016/002/004/005 
bo dta9 © 111/ © 222 
AUTHOR s Norkin, S. B. 


TITLE: On the solution of a linear inhomogeneous differential 
equation of second order with a legging argument 


PERIODICALsVepekhi matematicheskikh nauk, v. 16, mo. 2, 1961, 1435-148 De 
TEXT: The author investigates the equation 
y@(x) + N(x) y(x) + M(x) y (x -A (x)) = £(x) (1) 
where M(x), R(x), f(x) and A (x) 20 are continuous on |. 4,3) 
(=m CAC Bo ). The initial conditions read 
VAD yy vb) ay, . (2) 
y(xe-da(x)) Sy, P (red. (x)), if ed (2) <A, (3) 


where “J(x) ia 2 fixed initial function ehich is continuous on E ’ 


a7(4) = 1. (B, sonsists of the point A and the values x - /\ x(A €xe¢B) 
being nat gretter than A). Under these essumptions there exista e@ 
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3/042/61/01€/002/004/095 
On the solution of @ linear ... c 114/ C 222 


unique solution of (1) om { 4,B). 
Let the systen u,(x)> 2 p(x) of the solutions of 
y*(x) + K(x) y (x) + M(x) y (x - fo (x)) « 0 


be fundamental, 1. @. let; 


w, (A) a,(A) 
W(u,(A). u(A)) « f 0 (5) 
wi(A) ug(A) | 


fhe euthor proposes a modified wethod of the variaticn of constants 
in order to obtein the sought solution of (1) from the general 
solution of (4). 


Let the non-trivial solutions of (4) have no multiple roots om [ A,B). 
Then there exists a unique equation 


cara 2/6 —-¥"C=) + p(x) y'(x) + a(x) y(x) = 0 
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On the solution of @ linear ... C 111/ © 222 

with coeffictante continuous on J a,B) so that u(x), up (x) on [ 4,3) 

have a fundamentel system of this equation. 

Let exist a H'(x) continuous on f A,B) so that x 
y"(x) + p(x) y'(x) + a(x) y(x) = Y(x) (7) 

has at least one solution being a solution of (1) and corresponding 

to the initial function ‘y(x) . Then the set of solutions of (1) 


corresponding to the initial function ‘P (x) is identical with the 
general solution of (7), i. eo 


y(z) = Cyu,(x) + Coun(x) + a(x). (6) 
If the yvariation.of constants is carried out for (7) then one obtains 
. u(t) u,(t) 


a(x) u(x) 
or HESTT ay FOF a 
A 
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23578 
3/042/61/016/002/004/005 
On the solution of @ linear o.. c 111/'C 222 
Here y(t) must be determined from 
x 
ie (x) = f(x) + 4 K(x,t)‘¥(t) dt (11) xX 
: : 
here 
ree . Oo, if ae (xef, (x)) +, ¢ ¢..max } asx - A(x) }, 
1A, B) 
K(x.t) = a, (+) u(t) 
| : ‘ 
ae j 2, (x- M(x) ale Ae))t . fee ees 
x ae: — if max 2A, x-fi (x}et Sx 
~ Wea, (t), ua(t)) 
Then the author seeks thet solution y({x) of (1) which satisfies 
y(A) = ¥, = Pade y? (a) = y's (12) 
y(x-Qy(x)) % P(x (x)). if eA (x) < A, (15) 
Cerd 4/6 
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5/042/61/016/002/004/035 
Om the solution of a linear. . . €111/€222 


where f(x) is am initial function continuous on E,. If here on Ey 
it holde Zz 
P(x) x, P(x) (14) x . 
wf 4 
then: y(x) again is given by (6). It is shown that if ¢ (x) « ¥, f(x) 
then it holds 
y(x) = C,a,(x)} + Cyun(x) + B(x) + v(x) (15) 
wisere Z(x) -- particular solution of an equation (1) with @ variable 


right-hand side, and v(x) is expressed immediately: by the initial date 
of the sclution y(x). 


fae function *¥ (x) can be determined from (11) if K, sup lk(x,t)]¢o : 
If M, = sup lu(x)]} 2m and Boo then the boundedness of K(x, t) 
A,B 


y 
is guaranteed on La.) by the absence of multiple zeros of the non- 
trivial solutions of (4). Let W(x): Nt 0 and Bs w. 
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23578 
8/042/61/016/002/004/005 
On the solution of a linear ... c 1141/0222 
Let 3 = he > My \p (xj 1 1 on Eye Let 


u,(A) 2 0, wil) > ty ¢ 


yes j 2 (2*) ‘ 
wi(A) = 2, w5(A) Ou . 


Then it holds 
u,(t) u,(t) if 


’ ; } 28 
Waly). age) |< Tome 


The author essentially usev his results of (Ref. 2: 0 resheniyakh 
lineynogo odnc r+dnoga differentsial’nogo uravneniya vtorogo poryadke 
S caepaadyvayoshchim argumentom, {On the solutions of: @ linear 
homogeneous differential equation of second order with & lagging 
argument }UMN, 14, no. 1(84)(1959), 199-206. 

The author mentions A.M. Zy@nkin. Thera are 6 Soviet-tlaa-references, i: 


SUBMITTED: July 28, 1959 
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ROHKIN, S.B. | 
featured frequency of a class of oscillatory cystemm with delayed - 
forces. Trudy Sem. po teor. diff, urav. s otklon, erg. 3326—36 '62, 


Multiple zeros in the solutions to a homogeneous sacond-erder dif~ 
ferentiel equation with delayed argument. Yhid.: 116-119 
(MIRA 16212) 
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AUTHOR: “Norkin SeBe 
TITLE: On a case of dependence of delay on the functiou 


which is to be found 


PERIODICAL: Zhurnal vychislitel‘noy matematiki i matematicheskoy 
fiziki, ve 2, now 2, 1962, 345 — 348 


TEXT: The author studies the solutions of the differential 

equation with delayed argument x"(t) + Ax'(t) + Bx(t) + Cx(t-a( t,x) )=0 

(~0o€ t 2 +00), A,B,C, being constants. A set of functions G is de- 

fined and the dependence A(t,x) is called a dependence of signum type 

i 4 « P a 

af A (t,x) = A(t-ty + tos Xo)s te et gty +k +E, (1.2) 

and e ve 

A(t x) = 0, t+ k +E <tdty. (1.3) 
A ¥ 

x(t) being an arbitrary function from G md tos t and t, its two sub- 

sequent Zeros. Examples of systems are given, in which the dependence f 
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$/208/62/002/002/010/014 
On a case of dependence of delay ... D2}4#/D301 


delay on the unknown function can ve described as that of signum type 
(combustion in the chamber of a liquid jet engine and systems of the 
type of electromagnetic interruptor). It is proved that if A is of 
the signum type and several other conditions are satisfied, the gener- 
al solution of the equation is 

x(t) = 6,0 (t - C,) (3.12) 


u(t) being a solution with the initial values 


u (0) =0, u' (0) = 1 (3.4) 


and C, and ©, being arbitrary constants. Some properties of the solution 
are deduced. There are 4 figure and 9 referencest 7 Soviet-bloc and 2 
non-Soviet-bloc. The reference to the English-language publication reads 
as. follows: A.O. Tischler, D.R. Bellmans Conbustion instability in an 
acid-heptane rocket with a preasurized-gas propellant pumping aysaten. 
NACA, Techn. Note, no. 2936, 1955 


SUBMITTED: June 25, 1961 
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LT no.2t77al64 Mredp 62. (MIRA 15:12) 
(Differential equations} 
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' th 2400 - : 3/039, 62/057/001 /002/002 
aac B125/B112 
IL. DEO? 
AUTHOR: Norkin, S. 3. (Moscow) 
TITLE: Oscillating solutions for 4 linear homogeneous differentiel 


equation of the second order with a retarded argument 
PERIODICAL: Watematicheskiy sbornik, Vv. 57 (99)5 no. 1, 1962, 59-74 
TEXT: The author considers the asymptotic pehavior of the oscillating is 
solutions y = Cy, (t)+Ca¥a(t) of the equation yn(e)eay (t)436(t)y(t- O(t)) = 0 
(0:1) with the initial conditions y(A) = ys y'(A) = Yn y(t- A(t)) 
zy (t-A(t))- @hese solutions satisfy the condition t- A(t) > a (AK tS «) 
a 


for the retardation A(t). The functions u(t) and A(t) % 0 are continuous 
for AS t<Ms and Ais @ positive paremeter. @ne fixed initial function 
g(t) is continuous on the initial set E,, and g(a) 2.7 One 4mportent 


" yesult obtained . for: the asymptotic behavior of the zeros and for' the - 
applicability of the oscillating, non-periodic solutions of Eq. (0.1) to 
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$/039/62/057/001/002/002 
Oscillating solutions for a linear .«- B125/Bit2 


the various types (1) lim r(t) - @, (2) lim r(t), and 
t-° 0 t~oa , 
(3) B<r(t)<clAct<am, B>0, C>0) is the following: The inequality + 
é 


z 
h 
determinant W(y41¥9) for [A,m). Here, A denotes a- series of points 


rat . P 2V2' \M (t)|at+u is sufficient for a non-vanishing Wronski 
; “4 2 


As tortyrtgreceertys increasing to tha right without limit, and 
u(t) = M,(t) + MQ(t) with bgt elt}: If there is a point t°}0 such that 
J 


u(t) 0 (4°< t<oo), then Eq. (0.1) will be ¢-oscillatory- This means 
that all the non-trivial solutions corresponding to the initial function 
4 (€) change signs in any interval (a,@). If. also t-A(t)z& (A<t<@) 
is valid, Eq. 0.1) will be oscillatory, which means that all non-trivial 
solutions of Zq. (0.1) change signs in this manner. If now Eq. (0.1) te 
essumed to satiafy the conditions t-A(t)>a (A<t<oa) (0.5), 


u(tec) = H(t) 20, A(t+e) = A(t) (otto), ands = 2 2V2 Mw with 
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Mos max(t), then Eq. (0.1) will have solutions of the first and second 


types only. For every non-trivial solution y(t) of Eq. (0.1), a sequence 
4}, of zeros of this solution corresponds to avery zero 


ym) of the function q,(t) on the semi-interval [a,A+w). ; 
Consequently, oe ~on is valid. Aleo|y +) (+)| < Bye t-A) (i = 0,13 vil 
A<t<@), where B, is a constant, is valid meee EY = Mi <@: 

A,@ 
and where several other conditions are satisfied as here detailed. In the 
case of damped retardation (A(t+«) = pA(t)), the expression 


t ~~ n/ (Vass, ) is shown.to be valid for every non-trivial solution of 
Eq. (0.1). If the further conditions 0gu(t)< Mi ands = VA > (2+)5)M are 
imposed, all non-periodic solutions of Eq. (0.1) belong to the third type. 
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HORKIN, S.B. 
Oscillation of the solutiona to a *4near homogeneous differential 
equation of the gacond order with delay. Trudy Sen. po teore diff. 
uray, a otklon. arg. 2:68-81 163. 


Boundary value problem for a differential equation of the sec: nd 
order with delay on the semtaxia. Ibid. 3162-171 


Strreture of the set of zeroes of solutions io 2 linear homoge- 
neous differential equation of the second order with delay. 
Ibid. 3243-248 
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NORKIN, Sim Borisovich; OZHIGANOVA, I.A., red. 


(Differential equations of the second order with delayed 
argument; some problems in the theary of oscillations of 
systems with a delay] Differentsial'nye uravneniia vtoro- 
go poriadka s zepazdyveiushchim arguzentoms nekotorye 
voprosy teoril kolebanii sistem s gapazcyvaniem, Moskva, 
Nauka, 1965. 354 De (MIKA 18:9) 
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